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instead of passing between peripheries as in the instance of non- 
union, unite the segmental ganglia by making another ganglion 
its motor projection. 

Carpenter (" Principles of Comparative Physiology," p. 642) 
expresses this view : " When different organs are so far special- 
ized as to be confined to distinct portions of the system, and each 
part consequently becomes possessed of a different structure and 
is appropriated to a separate function, this repetition of parts in 
the nervous system no longer exists; its individual portions 
assume special and distinct offices, and they are brought into 
much closer relationship to one another by means of commis- 
sures or connecting fibers, which form a large part of the nervous 
system of the higher animals. It is evident that between the most 
simple and the most complex forms of this system there must be 
a number of intermediate gradations, each of them having a rela- 
tion with the general form of the body, its structure and economy, 
and the specialization of its distinct functions. This will be found, 
on careful examination, to be the case ; and yet, with the diversity 
of its parts as great as exists in the conformation of other organs, 
its essential character will be found to be the same throughout." 

Segmental union, thus, is accomplished through efferent nerves 
no longer penetrating to primary organs, but passing to nerve 
centers of other segments, for the purpose of producing coordi- 
nated movements, and consequently to exert an inhibitory effect 
thereupon. 

[To be continued^ 
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BOTANIZING ON THE COLORADO DESERT. 

BY EDWARD LEE GREENE. 
II. 

BETWEEN Coyote Wells and the next station lie some twenty- 
two miles of almost uninterrupted plain. The white clay 
soil, strong with salts and alkalies, produces no cacti, but there is 
great abundance of chenopodiaceous shrubs, popularly called 
grease wood. Yet there is no verdure even here ; for although 
the grease bushes, contrary to the rule of desert growths, are 
leafy, their abundant foliage is of precisely the same dull whitish 
color as the clay in which they grow. Over this smooth and 
slightly yielding clay the walking was very easy, and I made 
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good time, for as the objects of interest on this particular day's 
march did not promise to be numerous, I intended to shorten as 
much as possible the hours of inevitable suffering from thirst. 

During the first half of the day a mirage, like a narrow sheet of 
placid water, just far enough away to dazzle and pain one's eyes, 
kept always its allotted distance ahead. By the wayside and over 
all the plain, were scattered the shells of a certain fresh water 
mollusk of the genus Unio. The nearest stream is the Rio Col- 
orado, full a hundred miles distant, and these shells, now more 
than half dissolved and crumbling into scaly purple fragments 
when you touch them, must have been deposited here at a time 
when the Colorado had flooded the whole desert. No flower or 
bird or insect were seen to-day to vary the monotony or break 
the silence. At noon I detected the shape of an adobe hut upon 
the tremulous horizon away to the left of the stage road, probably 
a mere ruin, but nevertheless suggestive of water, since no one 
ever built an adobe wall in this wilderness without first having 
found water. The first impulse was to turn aside and visit the 
spot. But as, through the varying medium of the heated air, the 
adobe at one moment seemed near, and the next very far off, so 
that I could not guess whether it was one mile away or five, I at 
second thought resolved not to waste time in what might prove 
a long and worse than fruitless deviation from my proper course. 
Before the afternoon was half gone my twenty-two miles journey 
was ended. I had reached the station of Indian Wells. The 
third day's travel witnessed another change in the character of 
the soil. The ground becomes sandy, and instead of the grease 
wood of the alkali flats we have the much more sightly creasote 
bush (Larrea mexicana Morie), a bright evergreen .with small 
foliage somewhat resembling that of the dwarf box, though the 
shrub has nothing of the close, compact habit of the box, and its 
slender spreading or rather drooping boughs bear yellow blos- 
soms among the leaves. 

The twigs when bruised exhale a strong odor of creasote, and 
they have stimulating properties. The Indians and Mexicans 
journeying across these parched wastes, chew them, and even tie 
bunches of them to the bits in the mouths of their ponies with 
good results in cases of extreme suffering from fatigue or thirst. 
This shrub occupies the sandiest parts of the desert, and usually 
where it occurs no other species of vegetation is found. 
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After some eight or ten miles of sand came another change of 
soil, and the creasote bushes gave place to the mezquit, a small 
tree of considerable importance in the Southwest. This was the 
first mezquit wood I had ever seen ; I therefore turned aside from 
the road to walk among the trees, wishing to inspect somewhat 
carefully the characteristics of the species. Very suddenly my 
attention was called to certain objects interesting in quite a differ- 
ent way. The noonday silence was broken by a shout, and turn- 
ing toward the quarter whence the voices had seemed to emanate, 
I discovered. a dozen naked savages, some standing, others sitting 
under a mezquit tree. After a little experience of travel in West- 
ern wilds, one learns not to be always afraid of Indians ; yet I 
confess on this particular occasion a full inventory of the trav- 
eler's feelings might have shown some fears. I was alone, 
unarmed, and at a rather unsafe distance from any habitation of 
civilized men. If the barbarians should, for any purpose, see fit 
to make away with the defenceless saunterer, and put his bones 
to rest beneath the sands, they could do so with perfect safety to 
themselves. They were stalwart fellows, quite different in appear- 
ance from the members of any Western tribe with which I was 
familiar ; moreover they had displayed unusual boldness in their 
yelling out and commanding me, as they did by word and ges- 
ture, to leave my own course and come and pay to them my 
respects. But whoever upon finding himself in the power of 
savages feels any timidity had best conceal it. I, therefore, with 
an air of calmness and confidence marched forward and seated 
myself in the sand in the midst of the swarthy group. For a 
while no one spoke. Indeed, their knowledge of the learned 
languages was presumably not much more extensive than mine 
of the dialect of the Yumas. But the Yumas have inquisitive 
eyes, and they studied their visitor in silence. Presently the 
oldest looking one among them discovered something which evi- 
dently interested him. It was a plain heavy ring, rather specially 
valuable to me as having been made from a nugget of Australian 
gold which a friend from that far off southern coast had given 
me. The Indian pointed to this and asked if it was " oro." 1 
Feigning a confidence which I was far from feeling, but judging it 
the wisest thing to do under the circumstances, I slipped the ring 
from my finger and passed it over to him. He placed it upon the 

1 Spanish for gold. 
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palm of his hand and gave it a slight toss in the air, thus testing 
to his own satisfaction its weight and genuineness. Each one of 
the speechless company went through the same performance, and 
then the ring was handed back to me by the one who had first 
received it, greatly to the quieting of my nerves. And now my 
botanist's portfolio had to be examined. It was well filled with 
flowers, and boughs and twigs of desert bushes, with which my 
interviewers were familiar. They all gathered close about me to 
admire my herbs, and then entered into conversation among 
themselves, discussing, I dare say, the question of my object in 
gathering up these things. They gave me their names for cer- 
tain of the plants and then inquired what I called them. Presently 
he who seemed the chief man among them expressed to me his opin- 
ion that I was a " medico," and I felt that I was safe. Composedly I 
now surveyed the persons of these representatives of a tribe that was 
new to me. In appearance they were the least repulsive of all the In- 
dians I had ever seen. Every one of the party must have measured 
at least six feet in height ; and clad only in their breech clothes, 
each displayed a development of form and figure well nigh fault- 
less. Their faces, too, really bore an expression of mildness and 
good humor not commonly noticeable in aboriginal Americans. 
In short, I beheld for the first time a group of rather handsome 
Indians. What their business may have been here in the midst 
of the desert, so far from their homes on the fertile banks of the 
Colorado, I cannot guess. 

To-day the distance from station to station was thirty-two miles. 
Happily for the pedestrian there is a well mid-way between the 
stations. This place of refreshing was arrived at within a half 
hour after I had concluded my visit at the encampment of Yumas. 
It is called New River Well ; not because there is any river there 
or ever was. There is, however, a broad and shallow channel 
where once, since white men began to traverse the region, there 
flowed for a few hours a broad and turbid stream. Though the 
flood was transient, and no one could tell whence it came; the fact 
sufficed to give the place the name of New River. A deep well 
has been sunk at this point by the stage company. The water, 
though clear and cold, has such a sweet, nauseating and rather 
metallic taste that no one drinks of it unless impelled by most 
inordinate thirst ; however, it does not seem to be at all unwhole- 
some. There is no describing the almost maddening thirst which 
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is excited by a half day's walk under a scorching sun in this 
excessively dry atmosphere ; but from the incredible quantity I 
drank of this water, so offensive to the palate, I suffered not the 
slightest inconvenience afterwards. 

From New River we pass forth again to a dreary stretch of 
sandy waste. Heaps of white bones half buried under sand 
drifts by the wayside, mark the point where years ago a large herd 
of beef cattle perished in the attempt to drive them by this road 
from the rich grassy valleys of Sonora to the commanding mar- 
kets of the Californian coast. The afternoon heat was intense, 
and one felt more than willing to pause and rest a while as often 
as one found a creasote bush tall enough to give a little shade. 
Owing to the several delays made during the day, the deep even- 
ing shadows, as they fell, found me some miles from the station ; 
but the road being clearly traceable, there was no danger of miss- 
ing one's way, and the walk by starlight, in the cooler air, was 
not unpleasant. As I entered now another belt of low mezquit 
wood, the light evening breeze came laden with delightful per- 
fume very much like that of pond lilies. But for the loose, dry, 
yielding earth beneath my feet 1 could, in the darkness, have fan- 
cied myself near the margin of some far northern lake in June, 
when thousands of those queenly flowers rest on the bosom of pla- 
cid waters, and breathe " sabean odors " on the air of night. From 
thoughts of distant lands, and memories of" days that are no more." 
I was called back to the present by the significant and just now 
not unwelcome sound of a bull dog's bark, announcing the prox- 
imity of my place of shelter for the night, or at least of what I 
had looked forward to as such ; but in fact, this one particular 
station, when reached, appeared so filthy and ill kept that I was 
loth to accept a lodging under its roof. After supper as I sat 
outside the door, I descried, by the light of the rising moon, some 
bales of hay near the stable, and, as the night air was mild, I 
asked and readily obtained permission to sleep on a bale of hay. 
Here I lay, wakeful for a long hour, watching by the moonlight 
the gambols of a wolf from the desert. This frolicsome beast 
amused himself and me by capering and yelping around the 
chained watch dog, greatly to the annoyance of the latter, who 
evidently wished himself free for a good chase or a fair fight. 

In the early morning search was made for the flowers, whatever 
they might be, which had breathed forth such grateful incense on 
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the evening air. They were not soon discovered. The parched 
earth showed nowhere grass or herb of any sort. One cotton- 
wood which the ranchman's axe had spared, stood fair and 
bright in its fresh spring foliage ; but the mezquit trees, notwith- 
standing the high temperature of these latter days of February, 
showed yet no sign of leaf or blossom ; the larger of these, how- 
ever, seemed burdened with heavy tufts of a dark green parasite 
— a species of mistletoe (Phoradeudron calif or nictim Nutt). This 
mistletoe, upon a close inspection, was found bearing a profusion 
of small, greenish and altogether inconspicuous flowers, with 
precisely the fragrance of pond lilies ; and so the pleasant riddle 
of the previous night was solved. 

The fourth clay's travel brought nothing new or specially inter- 
esting in the line of the botanical ; but the larger size of the 
mezquit trees, and the more frequent occurrence of them would 
have indicated, even if the miles had not been counted, that we 
were nearing, gradually, the banks of the Colorado, the eastern 
boundary of the desert. And here let us notice more particularly 
this characteristic and most important of the native trees of the 
far Southwest, the common mezquit ( ' Prosopis juliflora DC.). To 
give a general idea of the species, we will compare it with the 
honey locust ( Gleditschia triacanthus L.) a tree well known almost 
everywhere east of the Mississippi, and not remotely allied to the. 
mezquit. The two species, in several points, very strongly resem- 
ble each other. The leaves and flowers of both are much alike, 
and both have their branches armed with stout, forbidding thorns. 
But while the honey locust grows erect and displays a well 
shaped head, the massive trunks of the mezquit usually almost 
recline upon the ground for about two-thirds of their length; and 
there are commonly four or five of these half reclining trunks 
growing from one root; so that a good forest of mezquit, which 
would really, if cut down, yield a vast amount of wood, looks 
more like a straggling orchard of old and deformed apple trees 
than like what would be called a fine piece of timber. The fruit 
pods, borne in heavy clusters, are as long as those of the honey 
locust, but very narrow 1 hardly the fourth of an inch in width, 
thin and flat ; and instead of the sweet reddish pulp of the locust 
pod, the. mezquit has its seeds imbedded in an abundance of a 
hard, white substance, very sweet, and which the chemists tell us 
is grape sugar in a state of great purity. Horses, horned cattle 
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and swine are very fond of these mezquit beans, as they are 
called, and fatten rapidly when fed on them! Moreover, the 
"mezquit meal," which Indians and Mexicans manufacture by 
drying and grinding these pods- and their contents, is perhaps the 
most nutritious breadstuff in use among any people, barbarous or 
civilized. In these regions where no grass grows, and where the 
growing of the cereals is limited to the valleys of rivers that are 
few and far between, the importance of the mezquit, from an 
economic point of view can hardly be overestimated. The wood 
burns with an intensity of heat that is unfavorable to the nicest 
results in baking, and also destructive to iron ; hence the few set- 
lers on mezquit lands who brought stoves along, use any other 
wood rather than mezquit to burn in them, but the best of char- 
coal is made from it. They assure us that this species of timber 
possesses the singular property of seasoning without undergoing 
any perceptible shrinkage. Freighters and immigrants passing 
over these desert regions, where of course there are no such things 
as wagon shops for hundreds of miles together, being obliged to 
do their own wagon repairing, always replace the broken spoke 
or felly with one made from green mezquit, and the new piece 
does not shrink away and become loose and useless as it would 
if made of, for example, a stick of unseasoned oak. 

Besides this common and most useful species there is another, 
called the screw mezquit ( Prosopis pubescens Benth.), on account 
of its short pods being closely twisted into the shape of a screw. 
This is a smaller tree, of no importance except that its pods have 
the same nutritious properties as those of the larger and more 
common sort. 

Having now become familiar with all the principal trees, bushes 
and herbs of the great, desolate wilderness, I was not sorry when 
I knew myself to be approaching the banks of the Colorado and 
the habitations of civilized men. During five days I had never 
met a fellow traveler of any complexion on the road save that 
gang of naked giants, the Yumas before referred to. It was 
therefore a new and rather pleasant species of incident that befell 
me when within thirty-five miles of my journey's end I met a 
pedestrian of my own color. It was a fair haired, handsome 
French boy of eighteen or twenty years, who came plodding 
along through the heated sands in his stocking feet, and carrying 
over his shoulder a pair of new boots. His brand new suit of 
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army blue, together with the manifestly unquiet condition of his 
nerves, told all too plainly the tale of desertion from the U. S. 
Army. His first words when we met were to ask how far it was 
to water. I pitied him most sincerely, for I had to answer " at 
least ten miles;" at which discouraging news he, however, stamped 
the sand in such emphatic wrath, and gave vent to such a volume 
of French profanity, as quite satisfied me that he was good for 
the ten miles even without refreshment. He had taken French 
leave of Fort Yuma on the Colorado early in the course of the 
previous night, and was now at midday full thirty-five miles out 
upon the desert, on his way to San Diego. Not having dared to 
appear before the inmates of the one station he had passed, he 
was now sorely pressed by thirst and hunger, and also harassed 
by the fear of falling into the hands of possible pursuers. When 
we parted he begged me not to give any information concerning 
him to any military party I might chance to meet upon his track; 
and certainly for his youth's sake, and for the courage displayed 
in that bold adventure of a solitary flight across this hundred 
miles of desert, I did wish for him a clean escape, fugitive that 
he was. 

Twenty-four hours later this other adventurer had accomplished 
his undertaking; the desert had been crossed, and he sauntered 
leisurely and content under the cottomvoods and tall willows 
that make up the forests of the lower Colorado valley. It was 
only the twenty-second day of February, but the Cottonwood 
trees were in full leaf and gave delightful shade. The willows, 
though they had not yet divested themselves of more than half 
their last year's foliage, were in flower. The yellow catkins were 
actually crowding off the leaves which had kept their places and 
retained their freshness during the brief frostless winter. 

This belt of riverside timber is occupied by the Yuma Indians; 
but from the roadside no dwellings of the aborigines were appar- 
ent. One saw, however, numerous pathways which had been 
cut through the dense thickets leading from the road to the vil- 
lages, and the voices of Indian children at their sports came 
ringing out from the deep shady distance. On gaining the open 
river bank, I saw, near the ferry, four stalwart Yumas, in their 
usual picturesque costume of a red and yellow striped breech 
cloth, lying fast asleep on the upturned bottom of an abandoned 
flat boat. I disturbed not their slumbers. Two Mexicans near 
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by interested me more ; for they, observant of my approach, stood 
holding the oars of their rude skiff, eager to earn " dos reales " 
by transferring me to the opposite bank. I was not unwilling to 
avail myself of their services. Once on the Arizona side of the 
river, an hour's walk would bring me to the thriving little town 
of Yuma, and my five days on the desert had well prepared me 
to appreciate the comforts of a well kept village hotel and the 
society of the civilized. 

:o: 

THE METHOD OF DISTINGUISHING SPECIES OF 

POPULUS AND JUGLANS BY THE YOUNG 

NAKED. BRANCHES. 1 

BY PROF. W. J. BEAL. 

IT is supposed to be the aim of the botanist when he describes 
a plant to name the peculiarities which are the most striking 
and constant, especially those which are easily seen with the un- 
assisted eye. The writer has often been surprised that the pecu- 
liarities of the pith, bark, leaf scars and buds of our deciduous 
leaved trees and shrubs are not more frequently given in descrip- 
tions. 

For five or six months of each year most of these plants are 
destitute of flowers, fruit or leaves. If it is easy or possible to 
distinguish species by the points above named, it certainly would 
often be very convenient. In 1876, Frederick Brendel, of Peoria, 
Illinois, said:.? "We have no surer guide than the characters taken 
from the arrangement, form and construction of the buds, and in 
many cases from the leaf scars." 

I will now proceed to point out some of the differences between 
the species of Populus and of Juglans, as seen when the young 
growth is destitute of foliage. I have studied four species of 
Populus and two of Juglans, all natives of Michigan. 

Populus tremuloides. — In very slender branches one year old all 
of the pith is green ; in larger branches a green layer surrounds 
the pith, which is of a whitish color much resembling the wood. 
With a short exposure to the air the pith becomes brown. 

The bud scales are polished. The transverse diameter of the 

1 Read at the Boston meeting of the American Association for the Advancement 
of Science, Aug., 1880. 

2 Bulletin of the Illinois Museum of Natural History, No. 1, page 26. 



